Asynchronous calcium waves in smooth muscle cells.
Asynchronous Ca2+ waves or wave-like [Ca2+]i oscillations constitute a specialized form of agonist-induced Ca2+ signaling that is observed in a variety of smooth muscle cell types. Functionally, it is involved in the contractile regulation of the smooth muscle cells as it signals for tonic contraction in certain smooth muscle cells while causing relaxation in others. Mechanistically, repetitive Ca2+ waves are produced by repetitive cycles of sarcoplasmic reticulum Ca2+ release followed by Ca2+ uptake. Plasmalemmal Ca2+ entry mechanisms are important for providing the additional Ca2+ necessary to maintain proper refilling of the sarcoplasmic reticulum Ca2+ store and support ongoing Ca2+ waves. In this paper, we will review the phenomenon of asynchronous Ca2+ waves in smooth muscle and discuss the scientific and clinical significance of this new understanding.